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The prevalence of overweight among adults and children continues to increase.  
The purpose of this study was to evaluate demographic factors that may be associated 
with an increase in a child’s weight status.  Subjects were children aged 2 to 6 years old 
in two southern West Virginia counties, McDowell and Mercer.  Children were weighed 
and measured, and BMI was calculated.  Parents or other caregivers were asked to 
complete a questionnaire regarding child’s age, household food security, and parents’ 
age, height and weight, education level, and hours worked per week.  
A positive association between food insecurity and overweight among children 
was present (p=0.06).  The mother’s BMI was positively associated with the child’s BMI 
(p<0.05), however the father’s BMI was positively associated with only the girl’s BMI 
(p=0.02).  The only significant association with the parents’ education was that dad’s 
educational attainment was associated with an increase in boys’ BMI.  This study 
revealed important information regarding relationships between household demographics 
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 Food security is defined as access by all people at all times to enough food for an 
active, healthy life.  At a minimum, food security includes the availability of nutritionally 
adequate and safe foods, and an assured ability to acquire acceptable foods in socially 
acceptable ways.  This includes not resorting to emergency food supplies, scavenging, 
stealing, or other coping strategies.  When there is limited or uncertain availability of 
nutritionally adequate and safe foods or ability to acquire acceptable foods in socially 
acceptable ways, food insecurity exists.  Furthermore, hunger may be a consequence of 
food insecurity.  Hunger due to food insecurity exists when there is an uneasy or painful 
sensation caused by a lack of food and/or recurrent and involuntary lack of access to food 
(Anderson 1990). 
 Since 1995, as a survey supplement of the annual Current Population Survey 
(CPS), the United States Department of Agriculture (USDA) has collected food security 
information for the U.S population.  A major goal of the data collection by the USDA is 
to monitor the prevalence of food insecurity in U.S. households.  Each year USDA 
summarizes their findings in the Measuring Food Security in the United States series.  
Prevalence of household-level food insecurity and food insecurity with hunger is also 
available for each state (Nord et al, 2005). 
 Food insecurity prevalence rates are substantially higher in particular populations, 
including:  households with incomes below the Federal poverty line, households headed 
by single women with children, Black households, and Hispanic households.  Food 
insecurity is also more common in the South and the West areas of the United States, and 
in central cities and rural areas than suburbs.  Food insecure households tend to spend 
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less for food than food secure households and are more likely to seek assistance from 
Federal food assistance programs such as the National School Lunch Program, the Food 
Stamp Program, and the Special Supplemental Nutrition Program for Women, Infants, 
and Children (WIC) (Nord et al, 2005). 
 Existence of food insecurity in a household tends to lead to various dietary and 
health consequences; for women, a significant decrease in consumption of fruits, 
vegetables, and vitamin C is seen (Kendall et al, 1996).  Inadequate nutrient intake of 
vitamin B-6, vitamin D, vitamin E, iron, calcium, magnesium, zinc, and pantothenic acid 
has also been identified in diets of low-income families (Emmons 1986).  Household 
food insecurity and/or a low income status also affect the health status of children.  
Johnson-Down and associates found that children, nine to twelve years old, of low 
income households had significantly lower intake of vitamins A, C, iron and folate 
(1997).  Fifth grade (9.58+/-0.58 years old) Hispanic children of food insecure 
households have been seen to consume a significantly less amount of meat products than 
children of food secure households (Matheson 2002). 
Food insecurity and hunger are also associated with decreased health status in 
children.  In a group of infants and toddlers <36 months old, children of food insecure 
households have greater odds, than children of food secure households, of being 
hospitalized since birth or having fair/poor health.  The odds of being hospitalized since 
birth are almost three times greater for food insecure children (Cook et al, 2004).  
Children 6 to 16 years old of food insecure households are also significantly more likely 
to experience more frequent stomachaches and headaches.  Along with preschoolers 1 to 
3 
5 years old, the same children are also more significantly likely to have more frequent 
colds (Alaimo et al, 2001).  
Weinreb and associates found that for preschool-aged children (mean age = 4.2 
years old) moderate hunger among children is a significant indicator of health conditions, 
but severe hunger is not.  Severe hunger is a predictor of internalizing problems, 
decreased coping strategies, and dealing with anxiety (Weinreb et al, 2002). 
For the last decade, questions concerning the association of food insecurity and 
obesity or overweight have arisen.  The prevalence of obesity for adults and children has 
continued to rise over the last several years (Ogden 2006).  Since obesity is associated 
with excess energy intake and food insecurity limits availability of foods, the relationship 
between the two may appear inaccurate.  However, an association between 
obesity/overweight and food insecurity has been uncovered by various researchers.  This 
paradox was first questioned in 1995 by William Dietz.  In the last decade, several 
studies have assessed the relationship between food insecurity and weight status.  The 
purpose of this study is to use collected information from parents of a group of preschool 
children in 2 counties in rural West Virginia to evaluate if the same association exists in a 
rural, low-income area.  The information collected includes weight and height 
measurements of 2 to 6 year old children.  The child’s caregiver was asked to complete 
an 18 question survey which was used to evaluate the household’s food security status. 
Along with evaluating the association between food security status and weight 
status, other factors possibly associated with the weight status of preschool aged children 
were evaluated.  The children’s parents’ BMI and age were evaluated along with the 
parents’ education and hours worked per week. 
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Review of Literature 
Prevalence of Food Insecurity 
Even with various programs to aid in accessibility of food, food insecurity and 
hunger continue to be of concern across the nation.  In 2005, results of the CPS 
supplement collecting food security information showed that 12.6 million households 
(11.0 percent) were food insecure.  Approximately 13.9 million children (19 percent of 
all children under 18 years old) were part of a food insecure household.  Since 1998, the 
prevalence of children in food insecure households has remained between 16.9 and 19.7 
percent.  Even more importantly 0.7 percent of children suffered from hunger due to food 
insecurity at least once during the year.  The prevalence of food insecurity with hunger 
among children has remained between 0.5 and 0.7 percent since 1999, statistically 
unchanged (Nord et al, 2004). 
Furthermore, 16.7 percent of households with children under 6 years old 
experienced food insecurity at least once in 2005.  Of these households, 679,000 (3.9 
percent of households with children under 6 years old) were food insecure with hunger.  
The prevalence of food insecurity is seen to be lowest in married-couple families, white 
non-Hispanic households, higher income households, and families in the Northeast (Nord 
et al, 2004). 
The USDA also provided very useful data pertaining to the prevalence of foods 
insecurity with and without hunger by state.  For state information, data for 2003-2004 
were combined.  In this two year time frame, 11.4 percent of all U.S. households were 
food insecure with or without hunger and 3.8 percent were food insecure with hunger.  In 
West Virginia alone, percentages of households experiencing food insecurity with or 
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without hunger and food insecurity with hunger were 8.9 and 3.0, respectively (Nord et 
al, 2004).  The prevalence of food insecurity with or without hunger in West Virginia 
households has decreased over the previous decade.  The averages for 1996-1998 and 
1999-2001 were 9.5 percent and 10.3 percent, respectively (Nord et al, 2004). 
Measurement of Food Insecurity 
The USDA tool that has been used since 1995 as part of the CPS to measure food 
insecurity is the U.S. Household Foods Security Survey Module.  This is an 18 question 
survey asking questions pertaining to experiences and behaviors that indicate food 
insecurity.  Ten of the questions pertain to the household level and the remaining 8 
questions are specific to children in the household (Bickel et al 2000).  This same survey 
was used to measure food security in this study.  The USDA has developed codes, or 
scores, for each question in order to evaluate food security status.  Further details on 
scoring the survey module can be accessed at 
http://www.fns.usda.gov/fsec/FILES/FSGuide.pdf.  The CPS and most studies gaining 
food security information utilize this particular survey.  In 1999, researcher Edward 
Frongillo concluded that the series of questions are dependable, precise, and accurate in 
evaluating food insecurity and hunger status.   
Definition of overweight 
The CDC has defined overweight and obesity differently for adults and children.  
To aid in defining overweight, the CDC uses Body Mass Index (BMI), which is a number 
calculated from the individual’s weight and height.  In metric measurement, BMI is equal 
to weight (kg) / [height (m)]2.  For children, BMI is age and sex specific and is normally 
referred to as BMI-for-age.  After calculating a child’s BMI, it is usually plotted on a 
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CDC growth chart to obtain a percentile ranking.  The percentiles are then used to 
categorize weight status, as the following: 
Table 1 Defining weight status of children with BMI percentiles (National Health and 
Statistics, 2000). 
Weight Status Category Percentile Range 
Underweight Less than the 5th percentile 
Healthy weight 5th percentile to less than the 85th percentile 
At risk of overweight 85th to less than the 95th percentile 
Overweight Equal to or greater than the 95th percentile 
 
Prevalence of Overweight 
The National Health and Nutrition Examination Survey (NHANES) is used to 
collect data pertaining to the overweight and obesity status of the U.S. civilian, 
noninstitutionalized population.  This sample has been used to evaluate the prevalence of 
overweight in children and also review changes from previous years sampled.  In 2003-
2004, 26.2 percent of children aged 2 to 5 years old were at risk for overweight or 
overweight (BMI-for-age at 85th percentile or higher).  More specifically, 13.9 percent of 
children aged 2 to 5 years old were overweight with BMI-for-age at 95th percentile or 
higher.  After adjusting for age and race/ethnicity, tests showed a significant increase in 
the prevalence of overweight in children over 1999-2000, 2001-2002, and 2003-2004.  In 
all children aged 2 to 19 years, there was no significant difference in prevalence of 
overweight between boys and girls (Ogden 2006). 
More specifically, the 2004 Pediatric Nutrition Surveillance System (PedNSS) 
monitored the nutritional status of children taking part in Federally funded health 
programs.  This survey system has the ability to provide information for individual states.  
All records are from children 5 years old or younger.  In 2004, 12.6 percent of the West 
Virginia children were found to be overweight (BMI-for-age greater than 95th percentile).  
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This places West Virginia in the top one-fourth of the United States for overweight 
children.  According to the PedNSS findings, the prevalence of overweight children has 
increased by 3.8% from 1995 and 2004 (Polhamus et al, 2006). 
Characteristics of McDowell and Mercer counties 
The most recent data for the prevalence of overweight or obesity in individual 
counties in West Virginia was collected in 1999.  Data collected during this study was 
from McDowell and Mercer counties in southern West Virginia.  In 1995-1999, the 
prevalence of adult obesity in McDowell and Mercer counties were 29 percent (ranked 
4th out of 55 counties) and 17 percent (ranked 30th), respectively.  Previous data from 
1990-1994 showed an obesity prevalence of 17.3 percent in McDowell county and 16.2 
percent in Mercer county (Chaudari et al, 2002). 
McDowell and Mercer counties are on the southern border of West Virginia.  
Along with the prevalence of overweight and obesity, other characteristics of McDowell 
and Mercer counties contributed to the choice of using these two particular counties for 
this study (Vital Health Statistics of West Virginia, 2005). 
Table 2 Demographics of McDowell and Mercer counties 
McDowell County Mercer County  
Rank in State Rank in State 
West Virginia 
24,726 61,589 Population, 2005a 
30th of 55 counties 7th of 55 counties 
1,816,856 
17,622 24,820 Per Capita Income 





2.42 2.33 2.4 
Average age, 2000 40.2 40.5 40-49 
1-4 year old 
children, 2000c 
1,113 2,968 81,629 
a Appendix 1 
b Appendix 2 
c Appendix 3 
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 The per capita income of McDowell county is less than 96% of the other counties 
in West Virginia.  Where as, Mercer County’s per capita income is 24,820, which ranks 
13th compared to that of other West Virginia counties.  McDowell county is more rural 
than Mercer county.  Mercer county has an interstate highway and two state colleges, 
whereas McDowell county has neither (Workforce, 2006). 
Previous studies associating weight with food security status 
The paradox of hunger causing obesity was first questioned in 1995 by William 
Dietz.  In a case report, he described a case in which a 7-year-old client of a food insecure 
household was 220% of her ideal body weight.  He proposed that this may be in part due 
to eating foods with a greater fat content to prevent hunger, during times when there was 
a lack of money to buy a variety of foods (Dietz 1995).  In the last decade, a variety of 
studies have been conducted to investigate if this paradox is true in various populations. 
Food insecure adults are more likely to be obese than the food secure adults.  
However in the same study, food security was not significantly associated with childhood 
(ages 2-12 years) overweight (Martin and Ferris, 2007).  Parents often attempt to protect 
their children from harm and discomfort.  It appears that this may also be true when 
families experience a lack of resources to have access to a variety of healthy foods for 
themselves and their dependents.  Women reporting mild or moderate food insecurity, 
compared to severe food insecurity or totally food secure, are significantly more likely to 
be overweight (BMI>27.3) (Townsend et al, 2001).  In California women, an increased 
risk of obesity was observed in all levels of food insecurity compared to food secure 
households (Adams 2003).  Within the last several years, there has been an increase in 
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studies relating food security status in households with children and the weight status of 
children and adolescents. 
In 2006, Patrick Casey and colleagues analyzed the NHANES data from 1999-
2002.  Their report was based on an analysis of food security and overweight status 
within the previously collected data.  Seventeen percent of the children aged 3 to 17 years 
lived in a household that experienced food insecurity.  Almost 30% of children had a 
BMI≥85th percentile for age.  Children, aged 3 to 17 years, who lived in a food insecure 
household were significantly (p<0.01) more likely to be at risk for overweight (BMI≥85th 
percentile for age to 95th percentile for age) or overweight (BMI≥95th percentile for age), 
compared to those from food secure households.  The data were also analyzed more 
specifically.  Preschool-aged children 3 to 5 years old and boys who live in food insecure 
households were not significantly more likely to be at risk for overweight, compared to 
their counterparts who were in food-secure households.  Similar results were found with 
overweight children.  Girls and 12 to 17 year old children of food insecure households 
were significantly more likely to be overweight than those of food secure households.  
The association between overweight status and food security was not found in any other 
age group, but the trend in all age groups was for a higher prevalence of overweight 
children in food insecure households (Casey at al, 2006). 
Many children may be protected from food insecurity when other family members 
are experiencing the consequences.  However some children are not protected.  When 
focusing on households in which children do experience the effects of food insecurity 
(11.2% of children included), child food security status is significantly associated with 
the risk of overweight in children ages 3 to 17, both boys and girls, white and Mexican 
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American (not black), and children in families with income below the poverty level.   As 
stated, the associations are between food insecurity and at risk for overweight, not 
overweight.  Overweight status was significantly associated with food insecurity in 
children 12 to 17 years old, girls, and children in families below with income below the 
poverty level.  However, there was no significant association with children aged 3 to 5 
years or boys (Casey et al, 2006). 
In 1999, a group of 13,500 kindergarten children was measured, weighed, and 
their BMI was calculated.  Researchers used the USDA’s Household Food Security 
Survey Module to question caregivers regarding food security.  For 11,400 of the 
children from the previous data set, these steps were repeated three years later in 2002.  
Comparisons were made within the group for differences between 1999 and 2002.  Food 
insecurity among the children in kindergarten was seen to have a significant effect on the 
changes of BMI and weight only among girls.  The girls were more likely to have an 
increase in their BMI and weight between 1999 and 2002.  Among the boys, there was an 
association between food insecurity and BMI and weight, but it was not statistically 
significant.  Along with growth, food insecurity was associated with lower reading 
scores, mathematics scores, and lower social skills for girls and boys (Jyoti et al, 2005). 
Some ethnic groups seem to be affected by food insecurity at different degrees 
than others.  Mexican American children are sometimes more likely to display an 
association between food security and weight status.  In a study of 239 Mexican-
American families in the state of California, the 12-item Radimer/Cornell food security 
scale was used to estimate the levels of food insecurity during the last month.  Portable 
scales were used by trained interviewers to weigh and measure the children.  Overweight 
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was defined as BMI≥85th percentile for age and obesity was defined as BMI≥95th 
percentile for age.  The majority of the families reported some level of food insecurity, 
with only 21% reporting food secure.  Fourteen percent of the children were measured as 
being overweight and 23% were obese.  Families who reported household food insecurity 
tended to have the highest average BMI for age and percentage of children who were 
overweight and obese; however, differences in BMI by food security level were not 
statistically significant (Kaiser et al, 2002). 
The Continuing Survey of Food Intakes by Individuals (CSFII) was a nutrition 
survey conducted by the USDA in 1994 through 1996.  The data from the survey were 
used to examine the characteristics of children, aged 0 months to 17 years, living in food-
insufficient households, especially in households with low-income.  For this study, food-
insufficiency was defined as reports of “often don’t have enough to eat” or “sometimes 
don’t have enough to eat”.  Weight and height was self-reported by the children’s 
caregiver(s).  Low-income households were defined as a household with income at or 
below 130% of the federal poverty line.  This guideline is used as income criteria for 
several federal assistance programs, such as the Food Stamp Program (Casey et al, 2001). 
When compared to the children of food-sufficient, higher-income households, 
children who are from a food-insufficient, low-income household were significantly more 
likely to be overweight (BMI percentile greater than the 85th).  However, among the low-
income households food sufficiency did not have a significant relationship with the 




Purpose of the Study 
There have been few studies that have found a relationship between the weight of 
children and household food security status.  Also, no known studies have been 
conducted in rural West Virginia.  The objectives of this study are: 
1) To determine the prevalence of household food insecurity in McDowell 
and Mercer counties. 
2) To determine the prevalence of overweight in 2 to 6 year old children in 
McDowell and Mercer counties. 
3) To quantify the relationship between food insecurity and BMI among 
preschool-aged children in McDowell and Mercer counties. 
4) To quantify the relationship between BMI among preschool-aged children 
in McDowell and Mercer counties and their parents’ BMI, age, education 
attainment, and hours worked per week. 
Methods 
Data collection for this study was conducted in cooperation with the West 
Virginia University (WVU) Extension Service Family Nutrition Program (FNP) in 
McDowell and Mercer counties in southern West Virginia.  These counties were chosen 
due to their strong FNP leadership and McDowell county’s high prevalence of obesity.  
Lisa Mitchell, the Family and Consumer Sciences Extension agent, the Nutrition 
Outreach Instructors in these counties, Dr. Cindy Fitch, recent WVU graduate student Jill 
Kloss RD, and Melissa Webber collected the data.  All parties were trained in appropriate 
methods for weighing and measuring children. 
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Study participants were preschool age (2 to 6 years old) and their parents who are 
participating in the FNP Head Start Program.  Investigators met with the parents to 
explain the study and received informed consent before enrolling the children in the study 
(Appendix 4).  Approval was granted by the West Virginia University Institutional 
Review Board for the Protection of Human Subjects (IRB #15613). 
 Obtaining demographics 
The sex and birth date of children were provided by the child’s parent or 
caregiver.  All children were measured in light clothing and without shoes.  Height was 
measured using a portable stadiometer and weight was measured using an electronic 
scale.  BMI percentiles were calculated using EpiInfo 2000.  For the children, BMI 
percentiles were divided into 3 categories, including:  normal weight as less than 85th 
percentile, at risk for overweight as equal to or greater than 85th percentile but less than 
the 95th percentile, and overweight as equal to or greater than the 95th percentile. 
Age, height, and weight of the mother and father were self reported by caregivers.  
The weight and height was then used to calculate the parents’ BMI.  The parents’ BMI 
was divided into similar categories as the children:  normal weight as BMI < 25, 
overweight as 25 ≤ BMI > 30, and obese as BMI ≥ 30.  The children’s parents’ education 
level and their hours worked per week were obtained.  Further questions obtained the 
number of adults in the home and who was primarily responsible for purchasing and 
preparing food (Appendix 5). 
 Food security analysis 
Caregivers of the children were asked to respond to the Household Food Security 
Survey module (Appendix 6).  In order to determine the food security of the families, 
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each response was coded and scored according to previously validated methods (Bickel et 
al, 2000).  Each negative and affirmative response is coded as either 0 or 1, respectively.  
Each survey participants’ total amount of affirmative responses is totaled.  Using a chart 
established by the USDA, the affirmative responses are given either a scale value or a 
code pertaining to a food security status level.  On a continuous scale, fully secure 
households have a scale value of zero, and the most severe food insecure have a scale 
value of ten.  Categorical status level scores allow each household to be listed as one of 
four conditions:  food secure, food insecure without hunger, food insecure with moderate 
hunger, or food insecure with severe hunger (Appendix 7).  Categories are summarized in 
Table 3.  For analysis, households were listed into two categories – food secure and food 
insecure (including those with and without hunger). 
Table 3  Scoring of food security responses 
Status Level Affirmative 
Responses 
 
Scale Value Code Category 
0-2 0.0-2.2 0 Food Secure 
3-7 2.4-4.4 1 Food Insecure without hunger 
8-12 4.7-6.4 2 Food Insecure with moderate hunger 
13-18 6.6-9.3 3 Food Insecure with severe hunger 
 
Statistical analysis 
To evaluate the relationship between household food security status and weight 
status among the children, a Poisson regression analysis was used.  The FREQ Procedure 
was used to evaluate the relationship between weight status in the children with the 
parents’ BMI, age, and education.  Lastly, the GLM Procedure was used to evaluate the 
association with children’s weight status and the hours worked each week by parents.  
For all analysis, a p-value ≤ 0.05 indicated significance. 
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Results 
A total of 201 subjects were included in the analysis.  Whites made up 89% of the 
subjects, and the remaining 11% were black.  There were 94 males (46.8%) and 107 
females (53.2%).  The average age was 52 months (4 years and 4 months old), with a 
range of 25.7 to 71.8 months old (2 to 6 years old).  The characteristics of the children’s 
mothers and fathers are described in Table 4.   
Table 4  Characteristics of children’s parents 
 Mothers Fathers 
Age (years) 

















Highest level of Education 
Less than 12 years 
High school diploma or equivalent 




















 Mean BMI of the preschool subjects was 16.8, with a range from 12.2 to 29.  A 
normal BMI was seen in 67% of the children, while 15.5% and 17.5% of the children 
were at-risk-for overweight and overweight, respectively.  The mean BMI of mothers 
(n=179) was 28.2, with 30% being overweight (BMI between greater than 25 but less 
than 30) and 30% being obese (BMI ≥ 30).  The mean BMI of fathers (n=171) was 28.4, 
with 39% being overweight and 29% being obese.  Accordingly, 32% of fathers’ and 
40% of mothers’ BMI were within normal limits. 
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Seventy-four percent of the children live in households with two adults, and 17% 
of the children live in households with only one adult.  In 85% of the households mothers 
are primarily responsible for purchasing the food, and 85% of mothers were also 
responsible for preparing the foods. 
Of the 194 participants responding to the food security survey, 144 households 
(74.2%) were found to be food secure during the previous year.  Of the remaining 50 
households (25.8%) who reported food insecurity, twelve (6.2%) experienced moderate 
hunger and one household (0.5%) experienced severe hunger due to food insecurity. 
The association between household food security status and children’s BMI ≥ 
85% percentile for age was statistically significant (p<0.1) (Table 5).  The child’s gender, 
age, and ethnicity had no statistically significant association with the level of household 
food security. 









































Total 130 30 34 194 
 
 The parents’ age was not statistically associated with the children’s BMI.  A 
significant positive association was present between the BMI of mothers and both boys 
and girls (p=0.02).  Father’s BMI was only significantly associated with girls’ BMI 
(p=0.03).  Father’s highest education attainment had a significant association with the 
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boys’ BMI (p=0.02).  Mom’s education attainment only had a tendency to be associated 
with the child’s BMI (p=0.1).  The number of hours worked by either parent and the 
number of adults in the household had no significant relationship with child’s BMI. 
Discussion 
The aim of this study was to determine various factors that may be associated 
with child’s BMI.  Household demographics were also evaluated in the two studied 
counties in West Virginia.  Compared to the 2004 PedNSS results for 1 to 5 year old 
children in West Virginia, this study found a greater prevalence of overweight in 
preschool children (aged 2 to 6 years) in McDowell and Mercer counties (Polhamus et al, 
2006).  Among the adults, the prevalence of obesity in the studied sample was similar to 
the 1999 prevalence of 29% in McDowell county and higher than the 17% prevalence in 
Mercer county (Chaudari et al, 2002). 
The results show that children who are overweight are more likely to be in a 
household experiencing food insecurity, than children who are of a normal weight.  Few 
studies have seen a similar relationship.  The results are somewhat in agreement with 
Casey and associates (2006).  In their study comparing children aged 3 to 17 years, an 
association existed between food insecurity and risk of being overweight or greater (BMI 
percentile ≥85th) and being overweight (BMI ≥95th percentile).  However, when they 
evaluated just the children aged 3 to 5 years, there was no significant association with 
weight and household food security status.  There was only a correlation among children 
being at risk of overweight or greater among children who have specifically experienced 
food the effects of food insecurity.  These children are not protected from the effects of 
food insecurity, unlike what some researchers have hypothesized. 
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The study of Mexican-American preschool age children in California showed an 
similar increase in percent of overweight among children of food insecure households, 
however their results were not significant.  Trained interviewers obtained weight and 
height measurements from the children.  The 12-item Radimer/Cornell food security 
scale was used instead of the 18-item USDA Food Security Module.  This was used in 
order for the researchers to compare to studies in other similar populations and to reduce 
burden on participants.  Due to the use of different survey models, the two studies may 
not be equally comparable. 
The significant correlation with weight and food security status Jyoti and 
colleagues used longitudinal data from 1998 and 2001 to test how food security status 
relates to changes in the BMI of children.  The children were in kindergarten in 1998 and 
in 3rd grade in 2001.  In 1998 and 2001, the parents were interviewed to obtain the child’s 
weight and height, and the USDA food security module was used to collect food security 
data.  Their results found that girls, in a household experiencing food insecurity in the 
past year, had a significant change in BMI over the three years.  Interviewers did not 
measure the children.  Instead, parents were asked to respond to questions concerning the 
weight and height of their children (Jyoti et al, 2005).  Whereas, in our study trained 
interviewers weighed and measured each child. 
The significant findings that mothers’ BMI was positively related to child BMI 
suggests that other family or household factors may have a strong association with the 
child’s weight.  There was also a significant positive relationship between fathers’ BMI 
and girl’s BMI, however not the boys’ BMI.  This relationship seems to suggest a genetic 
relationship between the BMI of parents and their child(ren).  Further research 
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controlling for other environmental factors would be helpful in describing this 
relationship and describing if it is in fact due to genetics. 
The only significant finding associating the education attainment of parents and 
child BMI was that the father’s education was positively related to the boys’ BMI.  The 
mother’s education attainment only had a non-significant tendency to be related to the 
child’s BMI.  The relationship between the child’s BMI and the parents’ education level 
is perplexing.  No other known research exists which evaluated this relationship.  Due to 
our significant finding, the topic should be studied further to attempt to find a reason for 
the association. 
Some factors did exist that may have skewed the results of this study.  Other than 
the child’s height and weight, data were self-reported by parents (or other caregivers).  
Limitations always exist with self-reported data.  The parents may be ashamed or 
reluctant to honestly answer questions regarding food purchasing or eating habits for 
them or their children.  When asked to report their weight and height, they may also be 
reluctant.  Some respondents may also not have known the actual weight and height of 
the child’s other parent, if they were not present.  Also when asked how many hours each 
parent worked per week, several respondents did not give a complete answer. 
Conclusion 
 The prevalence of overweight and obesity among children and adults continue to 
increase.  Some changes need to be made to lower this increasing prevalence.  This study 
of children aged 2 to 6 years old in rural, southern West Virginia showed there are factors 
among the household or parents that are significantly related to the child’s likelihood of 
being at risk-for-overweight or overweight.  Using these findings, future researchers 
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should use other controls to evaluate if there are any confounding factors leading to these 
associations. 
 The relationship between food insecurity and the increased prevalence of 
overweight is a perplexing issue.  Many suggestions for this bizarre association exist.  In 
1995, William Dietz was first to question this relationship.  As he suggested, those with 
limited funds to purchase foods at certain times of the month may use foods of high fat or 
high calorie content to subside feelings of hunger.  These high fat and high calorie foods 
are often not high in other nutrients, vitamins, and minerals.  Along with unnecessary 
weight gain, their increased intake and limited intake of nutrient-dense foods can later 
lead to other negative health consequences, such as cardiovascular disease and diabetes. 
Federally programs such as the Food Stamp Program (FSP) and Women, Infants, 
and Children (WIC) provide food supplements to many of these low-income families.  
The funds or supplemental food packages are typically distributed or available to use at a 
particular time of the month.  Once these food supplies are depleted, the family members 
may have to rely on other methods to fulfill their hunger cues.  This includes the 
previously mentioned high-fat and high-calorie foods. 
 Families living in rural, low-income areas, such as McDowell and Mercer 
counties, are also often limited in their choices of supermarkets and grocery stores.  The 
stores that are available may also have a limited variety or amount of healthful foods such 
as fresh fruits and vegetables.  Along with limited available, the more expensive pricing 
of fresh fruits and vegetables, low-fat meat products, and whole grain foods limit some 
families’ ability to purchase healthful foods.  Therefore, there is a great need for the 
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continuation of the federal, state, and local programs that allow families to purchase and 
consume healthy food options. 
 The significant relationship between increased parents’ BMI and increased child’s 
weight status surfaces some concerns which should be further researched.  This research 
should evaluate if this association is due to genetics or environmental factors.  Education 
for the parent and child can potentially have an effect on decreasing this association.  
With an increase in technology for entertainment and an increase in parents’ concern with 
the safety of their community, many children do not have adequate time or space to play 
outside. 
 Body weight plays an important role in everyone’s life.  Those who are 
overweight are more likely to have other on-going medical concerns and consequences.  
It is very important to continue to research the causes of obesity and unwanted weight 
gain.  Along with this research, programs to continue to aid in weight loss and nutrition 
education can aid in increasing everyone’s health. 
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Parental or Guardian Consent and Information Form 
 
Factors Affecting Intake, Growth, and Body Mass Index of Preschool Children 
 
Introduction 
I, ________________________, have been asked to allow my child ______________ to 
participate in a research study that examines the factors that affect intake and growth 
among children aged three to five years. Cindy Fitch, Ph.D., RD who is conducting this 
research at West Virginia University has explained the study to me. I understand that the 
money to pay for this study is being provided by the United States Department of 
Agriculture. 
 
Purposes of the Study 
I understand that the purpose of this study is to learn more about factors that influence 
intake, growth, and weight gain of children aged three to five years. 
 
Description of Procedures 
This study will be performed at a church, day care, or Head Start center that my child 
attends or at the county WVU Extension office. My child will be weighed and measured 
and I will be asked to report everything he/she eats or drinks for two 24-hour periods. I 
will also be asked to fill out a series of questionnaires. I understand that it will take about 
1 hour of my time for the diet history and questionnaires. I have been given an 
opportunity to examine the questionnaires. Approximately 300 children will be enrolled 
in this study. 
 
Benefits 
I understand that this study is not expected to be of direct benefit to my child but the 
knowledge gained may be of benefit to others. 
 
Risks and Discomforts 
There are no known or expected risks from participating in this study. 
 
Financial Considerations 
I understand that there is no cost to me for participation in this study and I will receive a 
grocery store gift certificate for $20.00 as a token of appreciation for my time. 
 
 





Factors Affecting Intake, Growth, and Body Mass Index of Preschool Children 
 
Alternatives 
I understand that not participating in this study is an alternative that is open to me. 
 
Contact Persons 
For more information about this research I can contact Dr. Cindy Fitch at 304-293-3402, 
extension 1768. For information regarding my child's rights as a research subject, I may 
contact the Executive Secretary of the Institutional Review Board at 304-293-7073. 
 
Confidentiality 
I understand that any information obtained as a result of my child's participation in this 
research will be kept as confidential as legally possible. I understand that these research 
records, just like hospital records, may be subpoenaed by court order or may be inspected 
by federal regulatory authorities. My name or that of my child or any information from 
which we might be identified may not be published without my consent. 
 
Voluntary Participation 
Participation in this study is voluntary. If my child participates, I may withdraw my child 
from this study at any time. Refusal to participate or withdrawal will involve no penalty 
or loss of benefits for my child or me. I have been given the opportunity to ask questions 
about the research, and I have received answers concerning areas I did not understand. 
Upon signing this form, I will receive a copy. 
 






_________________________________  ______________ ____________ 
Signature of Parent of Guardian   Date   Time 
 
 
_________________________________  _______________ ____________ 















Mother's Age      Father's Age 
 Less than 20 years     Less than 20 years 
 20 to 29 years      20 to 29 years    
 30 to 39 years      30 to 39 years 
 40 to 49 years      40 to 49 years 
 50 years or greater     50 years or greater 
  
Mother's height___________   Father's height _____________ 
 
Mother's weight___________   Father's weight _____________ 
 
Number of adults in home ______________ 
 




Mother's education level    Father's education level 
Less than 12 years     Less than 12 years 
High school diploma or equivalent   High school diploma or equivalent 
Some college courses     Some college courses 
College degree     College degree 
Graduate degree     Graduate degree 
 
Mother's Occupation_____________  Father's Occupation ____________ 
 
Number of hours worked per week ______  Hours worked per week _________ 
 
How many hours per day does your child spend watching television or  
 
videos?______________ Playing video or computer games?_____________ 
 






Household Food Security Survey 
 
These questions are about the food eaten in your household in the last 12 months, since 
____________ of last year, and whether you were able to afford the food you need.  
 
1. Which of these statements best describes the food eaten in your household in the last 
12 months? 
 
a. Enough of the kinds of food we want to eat  
 
b. Enough but not always the kinds of food we want  
 
c. Sometimes not enough to eat  
 
d. Often not enough 
 
e. No answer 
 
(1a) Here are some reasons why people don't always have enough to eat. For each one, 
please indicate if that is a reason why YOU don't always have enough to eat. Circle all 
that apply and leave it blank if it does not apply to your household 
 
a. Not enough money for food 
 
b. Not enough time for shopping or cooking 
 
c. Too hard to get to the store 
 
d. I am on a diet 
 
e. No working stove available 
 
f. Not able to cook or eat because of health problems 
 
This question does not apply to my family  
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(1b) Here are some reasons why people don't always have the quality or variety of food 
they want. For each one, please indicate if that is a reason why YOU don't always have 
the kinds of food you want to eat. Circle all that apply. 
 
a. Not enough money for food 
 
b. Kinds of food we want not available 
 
c. Not enough time for shopping or cooking 
 
d. Too hard to get to the store 
 
e. I am on a special diet 
 
This question does not apply to my family 
 
The following statements are some that people have made about their food situation. For 
each statement, please indicate whether the statement was often true, sometimes true, or 
never true for your household in the last 12 months, that is, since last year at this time. 
Please circle your answer. 
 
2. "We worried whether our food would run out before we got money to buy more". 
 
a. Often true 
 
b. Sometimes true 
 
c. Never true 
 
d. Don't know 
 
3. "The food that we bought just didn't last, and we didn't have money to get more". 
 
a. Often true 
 
b. Sometimes true 
 
c. Never true 
 
d. Don't know 
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4. "We couldn't afford to eat balanced meals". 
 
a. Often true 
 
b. Sometimes true 
 
c. Never true 
 
d. Don't know 
 
5. "We relied on only a few kinds of low-cost food to feed the children because we were 
running out of money to buy food".  
 
a. Often true 
 
b. Sometimes true 
 
c. Never true 
 
d. Don't know 
 
6. "We couldn't feed the children a balanced meal because we couldn't afford that". 
 
a. Often true 
 
b. Sometimes true 
 
c. Never true 
 
d. Don't know 
 
7. "My child was not eating enough because we just couldn't afford enough food". 
 
a. Often true 
 
b. Sometimes true 
 
c. Never true 
 
d. Don't know 
 
8. In the last 12 months, since this time last year, did you or other adults in your 
household ever cut the size of your meals or skip meals because there wasn't enough 
money for food? 
 
Yes No Don't know 
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If yes, how often did this happen? 
 
a. Almost every month 
 
b. Some months but not every month 
 
c. Only 1 or 2 months 
 
d. Don't know 
 
9. In the last 12 months, did you ever eat less than you felt you should because there 
wasn't enough money to buy food? 
 
Yes No Don't know 
 
10. In the last 12 months, were you ever hungry but didn't eat because you couldn't afford 
enough food 
 
Yes No Don't know 
 
11. In the last 12 months, did you lose weight because you didn't have enough money for 
food? 
 
Yes No Don't know 
 
12. In the last 12 months, did you or other adults in your household ever not eat for a 
whole day because there wasn't enough money for food? 
 
Yes No Don't know 
 
If yes, how often did this happen? 
 
a. Almost every month 
 
b. Some months but not every month 
 
c. Only 1 or 2 months 
 
d. Don't know 
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The next questions are about children living in the household who are under 18 years of 
age.  
 
13. In the last 12 months, since this time last year, did you ever cut the size of any of the 
children's meals because there wasn't enough money for food? 
 
Yes No Don't know 
 
14. In the last 12 months, did any of the children ever skip meals because there wasn't 
enough money for food? 
 
Yes No Don't know 
 
If yes, how often did this happen? 
 
a. Almost every month 
 
b. Some months but not every month 
 
c. Only 1 or 2 months 
 
d. Don't know 
 
15. In the last 12 months were the children ever hungry but you just couldn't afford more 
food? 
 
Yes No Don't know 
 
16. In the last 12 months, did any of the children ever not eat for a whole day because 
there wasn't enough money for food? 
 
Yes No Don't know 
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